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(54) LOW VOLTAGE DETECTING DEVICE IN AUTOMATIC TRANSMISSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To quickly eliminate drop 
information on source voltage by flowing a check current 
being a load when detecting removal of a power source in a 
standby mode. 

SOLUTION: Battery check processing is performed in a 
stop mode to judge that a low battery generation holding 
signal is in H. At this time, since the fact of being a low 
battery is displayed on an LED output part 56, a battery is 
removed for the replacement. When a low battery detecting 
signal detects H while the low battery generation holding 
signal is in H, battery check processing, that is, an electric 
load such as lighting of the proper LED output part 56, 
generation of voice and braking of a motor 26 being a driving 
device is applied. Thus, the whole of a battery detecting 
signal a battery check signal, and the low battery generation 
holding signal become an L level, so that battery information 
stored by the stop mode is extinguished to thereby quickly 
erase drop information on source voltage of a capacitively 
reduced old battery. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the low-battery detection equipment of the power 
source for driving gears in the automatic gear which was applied to the automatic gear which carries out 
automatic gear change of the change gear according to the car rate detected by the speed detection 
means, especially fitted the bicycle. 
[0002] 

[Description of the Prior Art] In recent years, various automatic gears as an automation technique of the 
change gear which enables light transit of a bicycle are proposed. Some which carry out automatic gear 
change are in a predetermined gear change location by carrying out specified quantity towage control of 
the level-luffing-motion location of the gear change cable connected to the change gear installed in the 
rear wheel mechanical component etc. as this kind in a bicycle of an automatic gear through a 
controlling mechanism according to the rate of a bicycle with driving gears, such as a motor. Although 
the towage control input of the leveHuffing-motion location of the gear change cable in such an 
automatic gear is performed by driving gears, such as said motor usually, as what is performing 
automatic gear change actuation imtil just before a cell is exhausted and the drive of a motor becomes 
impossible, and prevents a halt of the motor in the middle of gear change etc. since this motor is driven 
by the cell Previously, when the supply voltage of the driving gear in the controlling mechanism of a 
change gear fell below to a predetermined value, this applicant etc. forbade gear change actuation of a 
change gear, and proposed the automatic gear (Japanese Patent Application No. No. 346160 [ eight to ]) 
constituted so that said change gear might be set as a low-speed location after the stop. 
[0003] Since a change gear is set as a low-speed location while gear change actuation was held in the 
gear change location according to the run state at the time of a supply- voltage fall, stable transit could 
perform and gear change actuation had been forbidden after the stop when the supply voltage of the 
driving gear in the controlling mechanism of a change gear falls below to a predetermined value and 
cannot drive a change gear by this, it is stabilized and the next transit can be started firom a low-speed 
location. However, when the pulse whose car is a rate detecting signal during low-speed transit occurs, a 
predetermined rate is reached by acceleration of a car in such an automatic gear and the motor which is 
the driving gear of a change gear carries out a shift up, When the capacity of the cell of a driving gear is 
declining extremely By the starting sag at the time of driving the motor which is said driving gear for 
gear change a predetermined value (low dc-battery progranmied voltage) is passed, it falls below to the 
control circuit reset electrical potential difference of a change gear, the phenomenon stopped in the place 
where a gear change location is halfway occurs, and this is repeated successively, and small - every — 
****** ~ "a gear change gap" from which the gear change location of a change gear shifts arises. In 
order to prevent such un-arranging, this applicant etc. By improving said change gear further and 
performing processing according to the situation of having detected the supply voltage fall Malfunction 
by a control circuit being reset indiscriminately and supply voltage fall information being eliminated 
after the supply voltage fall of a driving gear, is prevented. Fixed to the proper and comfortable gear 



change location without a location gap, positive forbiddance of gear change was made to attain, and the 
automatic gear which enabled light transit was proposed (Japanese Patent Application No. No. 197666 
[ ten to ]). 
[0004] 

[Problem(s) to be Solved by the Invention] However, in such an automatic gear, as shown in the 
timetable in the control device of drawing 9 Even if gear change control is started at time of day Tl, the 
low dc-battery VL is detected (the low dc-battery detecting signal LS is H), the low dc-battery 
generating maintenance signal LB is set to H by ****** and it removes a cell at time of day T2 for 
exchange The consumed electric current for maintenance of the low dc-battery information in a control 
circuit will be small, it will end, and, as for a certain amount of time amount TW, residual maintenance 
of the low dc-battery information will be carried out into a control circuit (to time-of-day T four from 
which supply voltage PW turns into the reset electrical potential difference VR), For this reason, when it 
was exchanged for a cell new at time-of-day T3 by (TW) while low dc-battery information remained, in 
spite of having secured sufficient power As for an appearance top, the information the cell made the 
mistake in being in a low-battery condition (the low dc-battery generating maintenance signal LB is H) 
remains. To eye others Even if it started transit, while gear change location fixed processing in which 
gear change actuation of a change gear was forbidden was made, the gear impaction efficiency 
processing which carries out the down shift of the change gear to a low-speed location was also made, 
and trouble was caused to transit. Therefore, long time amoimt was spent as an approach of preventing 
such un-arranging, on the occasion of exchange of a cell, it waited to extinguish low dc-battery 
information out of a control circuit, and a new cell was set, and it constituted so that the reset button 
which cancels control information in the case of a changing battery might be pushed. However, any 
approach requires time and effort and time amount and was troublesome. 

[0005] So, in this invention, in case the automatic gear of said proposal is improved further and power 
sources are exchanged at the time of detection of a fall of supply voltage, the fall information on supply 
voltage is eliminated promptly, and it aims at offering the low-battery detection equipment in the 
automatic gear which enabled normal transit after a changing battery. 
[0006] 

[Means for Solving the Problem] For this reason, while this invention carries out automatic gear change 
of the change gear according to the car rate detected by the speed detection means It is the automatic 
gear constituted so that the fall below the predetermined value of said supply voltage of the driving gear 
m the controlling mechanism of a change gear might be detected and gear change actuation of a change 
gear might be forbidden. In the automatic gear constituted so that it might stand by as it leaves the fall 
information on said supply voltage by power-source maintenance of a control circuit after stopping a 
driving gear by prohibition of said gear change actuation When removal of a power source is detected in 
said standby mode, by passing the check current used as a load, it is characterized by constituting so that 
the fall information on said supply voltage may be made to cancel, and let this be a means for technical- 
problem solution. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. Drawing 1 - drawing 8 are what shows the gestalt of 1 operation of the low-battery detection 
equipment in the automatic gear of this invention. The whole bicycle side elevation in which, as for 
drawing 1 (A), the gear change pattern control equipment of this invention was installed, The side 
elevation of a rear wheel in which the speed detector was installed, and drawing 2 drawing 1 (B) The 
intemal top view of the upper case of an actuator box, The explanatory view of the gear change location 
according [ drawing 4 ] to a cam gear according [ drawing 3 ] to the intemal bottom view of the bottom 
case of an actuator box. It is drawing in which a control flow chart Fig. [ in / drawing 5 , and / in 
drawing 6 / the automatic gear of this invention ] and drawing 7 show the control flow chart Fig. of the 
low-battery detection equipment of this invention, and drawing 8 shows the timetable of low-battery 
detection equipment. [ tiie block block diagram of an automatic gear ] As shown in drawing 1 , by the 
bicycle equipped with the automatic gear which has low-battery detection equipment of this invention. 



automatic gear change of the leveMuffing-motion location of the gear change cable 13 to a change gear 
15 carries out by carrying out towage control of the specified quantity in a predetermined gear change 
location according to the rate of a bicycle by the controlling mechanism section contained in the actuator 
box 3 which the change gears 15, such as an interior type, were installed in the rear-drive hub, and was 
installed near the hanger section. 

[0008] The actuator box 3 consists of an upper case 1 and a bottom case 2, and is attached in the hanger 
section of a car body by the mounting bracket fixed to the upper part of the upper case 1 . Moreover, this 
actuator box 3 is adjoined and the cell box 1 1 where the cell used as the power source of the control 
circuit in the power source of a driving gear in the controlling mechanism of the change gear in an 
automatic gear and a control section etc. was contained is installed in the upper part. A sign 58 is the 
initial reset switch arranged in the side face of the cell box 11 by exposing outside, and the power source 
of the control circuit in the control section of an automatic gear, informational cancellation, etc. are 
made by carrying out the depression of this. 

[0009] Although a shift up or a down shift is automatically made by the controlling mechanism section 
according to the car rate detected by the speed detection means, automatic gear change of a change gear 
As a detection means of a car rate, approach the rotation locus of the magnet 14 installed in the rear 
wheel spoke etc., and the reed switch 17 installed in frames, such as a chain stay, is arranged, for 
example. By measuring the time amount between the pulses generated by these both attachment and 
detachment, what detects the rotational speed (and acceleration) of a rear wheel, i.e., the car rate of a 
bicycle, is adopted, and it makes with the gear change control signal of an automatic gear with the rate 
detecting signal. As shown in drawing 3 , stop inmiobilization of the leader of the gear change cable 13 
by which the back end section was connected to said change gear 1 5 is carried out at the peripheral face 
of the gear change pulley 8 supported to revolve in the bottom case 2 of actuator BOKUSSU 3. The gear 
change cable 13 is inserted in free [ towage ] in the outer to which a penetration location is adjusted by 
the adjuster 16 through a spacer 18 to the hexagon nut 20 stopped by the induction of the bottom case 2. 
In addition, the screw with which the snap ring of the gear change pulley 8 and 1 9 combine an angle nut, 
and, as for a sign 33, 21 combines a vertical case, and 32 show an aeration sheet. 
[0010] As shown in drawing 2 , inside the upper case 1 of the actuator box 3, the cam gear 4 combined 
with one is supported to revolve with the gear change pulley 8 with which stop immobilization of the 
leader of said gear change cable 13 was carried out, and the same axle 9. Many gear teeth were engraved 
on the periphery of this cam gear 4, and the small gear in the 2nd reduction gear 5 which constitutes a 
reduction gear and is rotated in response to the driving force from the driving gear of motor 26 grade has 
geared to these tooth parts. On the periphery of the chain sprocket of this 2nd reduction gear 5, the small 
gear in the 1st reduction gear 6 has geared. On the periphery of the chain sprocket of the 1st reduction 
gear 6, the worm 7 fixed to the output shaft in a motor 26 has geared. As shown in drawing 4 , the 
crevice is engraved on the part corresponding to each gear change location by the part on which the gear 
tooth of the cam gear 4 is not engraved, and it is constituted so that the sensor in a microswitch 27 
( drawing 2 ) may be depressed in these crevices corresponding to the amount of towage of said gear 
change cable 13 and a gear change location may be detected. A sign 30 is a substrate with which a 
control circuit etc. is arranged, and carries out drive control of said motor 26 through a code 28 with the 
control signal processed here. In a sign 10, a substrate attachment screw and 23 show the attachment 
screw of a mounting bracket, and, as for the shaft of reduction gears 5 and 6, and 12, 24 shows the 
attachment screw of a microswitch 27, as for a seal grommet and 22. 

[001 1] Thus, the constituted automatic gear operates as follows. If a car starts transit, the pulse signal 
from the speed detector which consisted of a magnet 14 installed in the rear wheel spoke etc. and a reed 
switch 1 7 installed in the quiescence side will be received. In the control circuit arranged on the 
substrate 30, data processing of the speed signal is carried out, and the cam gear 4 slowed down through 
a worm 7 and the 1st and 2nd reduction gears 6 and 5 by forward rotation of a motor 26 rotates the gear 
change location to the 1st speed - the 3rd speed like the arrow head of drawing 4 . In connection with 
this, this cam gear 4 and said gear change pulley 8 ( drawing 3 ) of one lead the back end section of the 
gear change cable 13, and carry out automatic gear change of the change gears 15, such as an interior 



type installed in said rear wheel hub. 

[0012] Drawing 5 is the block block diagram of the automatic gear of this invention, if a wheel begins 
rotation by transit initiation of a car, will send out the rate detecting signal SP which is the pulse 
generated in the speed detector 52 constituted by the magnet 14 and the reed switch 17 to the main 
control circuit section 54, and will serve as transit mode. In this main control circuit section 54, while 
inputting said rate detecting signal SP, each input of the low dc-battery detecting signal LS from the low 
dc-battery detector 53 which detects the fall below the predetermined value of the supply voltage of the 
driving gear in the gear change position signal PS acquired from the gear change location detecting 
element 57 and the controlling mechanism section of a change gear is incorporated and calculated 
[ process and ] with the signal from the microswitch 27 of drawing 2 , and the processing signal CS for 
automatic gear change is sent out to the motorised circuit section 55. By the driving signal from the 
motorised circuit section 55, the rotation drive of the motor 26 is carried out, and automatic gear change 
control is performed, 56 is the LED output section for displaying initialization actuation of the gear 
change location by this invention mentioned later etc. on the detection pan of a gear change location or a 
low dc-battery. Moreover, 59 is the wheel-diameter setting section and amends the conversion value of a 
pulse-rate proper according to the specification of wheel size that a magnet 14 and a reed switch 17 are 
installed that a speed detector 52 should be constituted. The gear change timing storing section is 
prepared in said main control circuit section 54, some kinds of gear change pattems stored in this gear 
change timing storing section, for example, flat-ground mode, mountains mode, or sport mode is 
selected with a proper selection carbon button, and comfortable transit according to the road surface 
conditions it mainly runs is enabled. 

[0013] The most characteristic thing of this invention detects the fall below the predetermined value of 
said supply voltage of the driving gear in the controlling mechanism of a change gear, and forbids gear 
change actuation of a change gear. In the automatic gear constituted so that it might stand by as it leaves 
the fall information on said supply voltage by power-source maintenance of a control circuit afrer 
stopping a driving gear When removal of a power source is detected in said standby mode, it is having 
constituted so that die fall information on said supply voltage might be made to cancel by passing the 
check current used as a load. 

[0014] Hereafter, the control state of the low-battery detection equipment in the automatic gear of this 
invention is explained using drawing 6 - drawing 8 . If a wheel begins rotation by transit initiation of a 
car, it will become transit mode and initial setting of the control circuit of an automatic gear change 
control unit will be made at step 81 . A current gear change location and the last gear change location are 
compared by step S2. That is, the gear change position signal at the time of the shift to the stop mode 
(S8) which is a standby mode by which only maintenance of control information is maintained after 
predetermined time after a halt of the just before mentioned later is detected, If the gear change position 
signals at the time of the return in transit mode from a stop mode differ, it will shift to (N) step S4, and 
inverse rotation of the driving gear of a motor 26 is carried out, the controlling mechanism of a change 
gear is dashed against a predetermined gear change location, and a gear change (condition of drawing 4 ) 
location is initialized. If the gear change position signal at the time of the shift to the last stop mode and 
the gear change position signal at the time of a return in transit mode are in agreement at step S2, it will 
shift to step S3. Here, it shifts to step S4 and initialization of a gear change location is performed noting 
that possibility of having produced the gap in (Y) and a gear change location is size, if the counted count 
of gear change is beyond a predetermined value. If it is checked that the count of gear change counted at 
step S3 is (N) below a predetermined value, it will shift to step S5. 

[0015] At step S5, capacity of the power source for the drive of driving gears, such as a motor, is 
checked. That is, check with enough supply voltage and detection of a low dc-battery are performed. 
When there is no fall of supply voltage, (N) shifts to step S7, If it is under transit, it will shift to step S9, 
but if transit is suspended and a fixed time amount speed signal is not inputted, it shifts to step S8 as 
what (Y) and transit ended, and becomes a stop mode (stop mode by which only maintenance of control 
information is maintained). In step S9, if in agreement with what a gear change location is required as, 
gear change demand location generation will be made at step S 10, the usual automatic gear change 
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processing will be performed, a return is carried out to the routine of step S5, if it differs from what a 
gear change location is required as, it will shift to step SI 1 and gear impaction efficiency processing, 
i.e., a shift up, or down-shift control will be performed. At said step S5, if a low dc-battery is detected 
noting that the electrical potential difference of a dc-battery is not sufficient electrical potential 
difference to continue automatic gear change control, it will shift to step S6 and gear change location 
fixed processing will be performed. That is, if it is more than the 3rd speed, it shifts to step S 1 1 , and 
even when a down shift is carried out, migration processing to the 2nd speed is performed and gear 
change is forbidden, it can be made to fix as it is, if the gear change location at tihe time of detection of a 
low dc-battery is the 2nd speed, and to perform the restart of transit in tiie gear change location which 
the usual transit tends to carry out. If automatic gear change is performed to usual at step S 11, the count 
of gear change will count at step SI 2, and a retum will be carried out to the routine of step S5. 
[0016] After transit of a car is completed, it shifts to a stop mode at step S8, only maintenance of control 
information, such as a gear change location and a count of gear change, is maintained, and only 
consumption of feeble power is made. And it is contingent [ on the counted count of gear change having 
reached the predetermined number, in case it returns to transit mode from said stop mode by starting 
next transit ]. Initialization of a gear change location which dashes the controlling mechanism of a 
change gear against a predetermined gear change location, or the gear change position signal at the time 
of the shift to the last stop mode. Initialization of a driving gear gear change location which dashes the 
controlling mechanism of a change gear against a predetermined gear change location a condition [ the 
gear change position signals at the time of the retum in transit mode from a stop mode differing ] is 
performed. 

[0017] Control of low-battery detection of this invention is performed by [ as being shown in drawing 
7 ]. If a low dc-battery is detected at step S5 noting that the electrical potential difference of a dc-battery 
is not sufficient electrical potential difference to continue automatic gear change control (the low dc- 
battery detecting signal LS is set to H at the time of day Tl of drawing 8 ), it will shift to step S6 and 
gear change location fixed processing will be performed. It is judged that interruption is made on the 
other hand at the same time a low dc-battery is detected, dc-battery check processing is made at step 
SI 3, and the low dc-battery generating maintenance signal LB is in H at step SI 4. Since LED etc. 
indicates that it is a low dc-battery at this time, in the time of day T2 of drawing 8 , a cell is removed for 
exchange, and if the low dc-battery detecting signal LS detects H to time-of-day T3 while the low dc- 
battery generating maintenance signal LB is in H, electrical loads, such as dc-battery check processing, 
i.e., proper LED lighting, audio generating, and braking of the motor which is a driving gear, will be 
covered (the dc-battery check signal BCH of drawing 8 is H). 

[0018] By this, an electrical potential difference descends rapidly, and the power currently conserved in 
the control circuit in time-of-day T four hits the bottom, and reaches the reset electrical potential 
difference VR. Here, BCHs, LS, and all the LB(s) serve as L level, and the low dc-battery information 
currently stored by the stop mode is extinguished. Dc-battery check processing may be carried out, only 
when the low dc-battery generating maintenance signal LB is H and the low dc-battery detecting signal 
LS is H. 

[0019] As mentioned above, although the gestalt of operation of this invention has been explained, about 
the format of the motor which are the format of the actuator which constitutes the control section of the 
format of the format of a change gear and its installation location, and a speed detection means and its 
installation location, and a change gear within the limits of the meaning of this invention and its 
installation location, and a driving gear, the control gestalt of each control section, the detection gestalt 
of a gear change location, a low dc-battery detection gestalt, and dc-battery check processing, it can 
select suitably. 
[0020] 

[Effect of the Invention] As stated above, while carrying out automatic gear change of the change gear 
according to the car rate detected by the speed detection means according to this invention It is the 
automatic gear constituted so that the fall below the predetermined value of said supply voltage of the 
driving gear in the controlling mechanism of a change gear might be detected and gear change actuation 



of a change gear might be forbidden. In the automatic gear constituted so that it might stand by as it 
leaves the fall information on said supply voltage by power-source maintenance of a control circuit after 
stopping a driving gear by prohibition of said gear change actuation Since it constituted so that the fall 
information on said supply voltage might be made to cancel by passing the check current used as a load 
when removal of a power source was detected in said standby mode By being able to eliminate quickly 
the fall information on the supply voltage of an old cell that capacity declined, and spending long time 
amount like the conventional thing in the case of exchange of a cell in the case of a changing battery It 
waits to extinguish the fall information on supply voltage out of a control circuit. Set a new cell or 
Troublesome time and effort which pushes a reset button special in order to cancel control information 
in the case of a changing battery is not required. Even when transit is suspended, the function of a car to 
have the stop mode which held control information required for automatic gear change, and enabled 
comfortable transit by always proper automatic gear change control can fully be utilized. Thus, 
according to this invention, in case power sources are exchanged at the time of detection of a fall of 
supply voltage, the fall information on supply voltage is eliminated promptly, and the low-battery 
detection equipment in the automatic gear which enabled normal transit after a changing battery is 
offered. 



[Translation done.] 
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